Use of complementary and alternative medicine (CAM; 補充與替代醫學 bǔ ch ong yǔ tì d ai y ı xu e) in Parkinson disease (PD) ranged 40e70%. The objective of this study was to determine the frequency, types and factors associated with the use of CAM in Indian PD patients. PD patients, fulfilling UKPD-Society brain-bank diagnostic-criteria, attending Movement-disorders clinic of a tertiary-care teaching hospital in India from 1st May to 15th December 2012 were enrolled. Information on socio-demographic, clinical data and treatment along with factors (source of information, benefits, harms, reason for use and cost) associated with CAM use were recorded. Out of 233 consecutive PD patients, 106 (46%) used CAM. Mean ± SD age of CAM users was 56 ± 11.2 years. Among CAM users, 72% were males, with mean age-onset 49 ± 11.16 years (P ¼ 0.042) and 73% receiving levodopa therapy (p ¼ 0.006). Longer duration PD, higher education (graduates and above), urban residence, and fairly good perceived health were other factors seen among CAM users. Reasons for using CAM were 'feel good factor' (73%), 9% took CAM due to side effects from allopathic-medicines. Commonly used CAM were Ayurvedic, homeopathic medicines, and acupuncture (針灸 zh en jiǔ) [74/106 (70%)]. Median CAM cost in Indian Rupees (INR) was 1000/month (USD16, range: 0-400USD/month in year 2012). Almost half of PD patients use CAM. Threequarters of Indian CAM using PD patients believe that CAM is harmless, using it at a substantial cost. CAM-users are educated, young, urban dwellers, longer duration PD and receiving levodopa. Commonly used CAM was Ayurvedic, Homeopathic medicines and acupuncture.
Introduction
Complementary and Alternative Medicine (CAM; 補充與替代醫 學 bǔ ch ong yǔ tì d ai y ı xu e) are a group of management practices that are not part of conventional western medicine. 1 In US, 40% of
Parkinson's disease (PD) patients use some form of CAM during the course of their illness, 2 while in Korea, it is as high as 76%. 3 Though using it for long periods and with other medications, most patients are not aware of possible adverse effects and potential drug interactions with their use. 4 Traditionally, CAM has been used by PD patients in China, India and Amazon-region in the form of herbal preparations containing anticholinergics, levodopa and MAO-B inhibitors. 5 Different forms of CAM include ingestion or, application of preparations on surface of body, activities of different severity such as yoga, meditation, dance, music and exercise. Current study was undertaken on Indian PD patients at a tertiary care teaching hospital to determine frequency, types and factors associated, along with benefits, harms and cost of CAM in PD patients.
Material & methods
Consecutive PD patients, fulfilling UKPD-society brain-bank clinical diagnostic criteria, 6 attending Movement-disorders clinic from 1st May 2012 to 15th December 2012 were enrolled after obtaining institution's ethics committee approval and informed consent. Information on socio-demographic and clinical data; current treatment and benefits of treatment were recorded. Levodopa equivalent daily dose (LEDD) was calculated according to the conversion factors of individual anti-parkinsonian drugs. 7 The LEDD calculation done as; for immediate release levodopa/carbidopa (LD) Â (multiply) 1, controlled release LD/carbidopa Â 0.75, Entacapone/Stalevo (LCE); LD Â 0.33, Duodopa; Â1.11, Pramipexole (as salt)Â100, Ropinirole;Â20, Rotigotine:Â30, Selegiline -Oral;Â10, Selegiline-sublingual;Â80, Rasagiline;Â100, Amantadine;Â1, Apomorphine;Â10. 7 Use of CAM (補充與替代醫學 bǔ ch ong yǔ tì d ai y ı xu e) atleast once during the course of disease for atleast one month was considered as CAM used. Other information collected was about the source of information about CAM, any benefit or harm observed, reason for use and cost of therapy. 
Statistical analysis
Data was analyzed using SPSS 18.0v and STATA. Descriptive statistics for all variables were obtained to characterize patients. Chi-Square, t-test and ManneWhitney test assessed differences between CAM users and non-users with respect to sociodemographic and clinical characteristics. t-test and ANOVA were used to asses difference between CAM users and non-users. Logistic regression analysis was used to identify significance of various clinical and epidemiological factors among CAM users and nonusers. P-value of <0.05 was considered statistically significant.
Results
Two hundred and thirty-three PD patients (171, 73.4% men) with mean (SD) age: 57.30 (11.79) years (range 24e85 years), mean (SD) age of onset of PD symptoms: 50 (11.33) years (range 17e76) were enrolled. One hundred and six patients (46%) had used CAM (補充與 替代醫學 bǔ ch ong yǔ tì d ai y ı xu e) at least once or using currently for at least one month (Tables 1 and 2 ). Mean ± SD age of patients who had used CAM was 56 ± 11.2 years (range 24e78). Seventy-six of 106 PD patients (72%) were males. Mean age of disease onset of PD among CAM users was younger (49 ± 11.16 years) versus nonusers of CAM (52 ± 11.34) years, (p ¼ 0.042). Mean LEDD was not significantly different in patients using CAM (787.65 ± 430.98, range 100e2500 mg) vs. those not using CAM (724.54 ± 434.97, range 30e2149 mg) (p ¼ 0.801) ( Table 2 ). However, significantly higher numbers of CAM users were receiving LD (77; 73%, p ¼ 0.006) as compared to non-CAM user (n ¼ 70; 55%). Longer duration of symptoms of PD (i.e. more than 72 months) (p ¼ 0.001); more years of education (i.e. graduates and above) (p ¼ 0.031), urban residence (p ¼ 0.001), fairly good perceived health status (p ¼ 0.001) were significant variables associated with use of CAM on bivariate as well as multivariate analysis (Table 2) . Gender, PD type (tremor dominant vs. akinetic-rigid type), initial and current subjective response to LD therapy, H&Y stage of PD, distance of patients' residence from our institute showed no significant difference regarding use of CAM. Significant difference in use of CAM was observed with the higher UPDRS-motor score on bivariate analysis (P ¼ 0.008; OR ¼ 1.044, 95% CI: 1.01e1.08). Optimum sensitivity and specificity calculated by drawing Receiver Operating Characteristic Curve (ROC), resulted in UPDRS-motor score cut off at 24 was associated with significant use of CAM by 2.4 times (P ¼ 0.012, OR ¼ 2.44 95% CI ¼ 1.20e4.97), suggesting that patients with UPDRS score higher than 24 are more likely to use CAM. Socioeconomic status did not determine use of CAM. Most common source of information about CAM was friends (38%) followed by others (32%), which included promoters' advice. 66% patients reported no benefit with CAM and 10% reported harmful effect with CAM (commonest being worsening of symptoms when taken alone without allopathic medicines). Most common reason for taking CAM was "feel good" factor, a belief that CAM will improve their physical status (73%), followed by belief that CAM is harmless (9%). Twenty-nine of 106 (28%) patients took CAM alone and 15 of these 29 (50%) took it in early stage of disease before start of allopathic treatment. Nine of 106 (9%) patients took CAM with a belief that use of allopathic medicines is associated with side effects. In 74 of 106 (70%) patients, CAM included some form of oral medication/massage/special exercise or yogic postures; interventions (e.g. acupuncture, reflexology etc.) in 7% and 23% took both oral preparation as well as intervention (Fig. 1 ). Most common CAM oral preparation was Ayurvedic followed by homeopathic medicines (Fig. 2) . Acupuncture was the most common CAM intervention (Fig. 3 ). Mean and median cost of CAM in Indian Rupees (INR) was 2210 (~USD 44, calculated at rates operable in 2012) and 1000 per month (~USD 16) respectively with range INR 0 to 25000.
Discussion
Our study shows that CAM (補充與替代醫學 bǔ ch ong yǔ tì d ai y ı xu e) is quite a common modality of treatment among PD patients attending our Movement Disorders clinics. About half (46%) of our Indian PD patients report using it, which is similar to that observed by other authors, 2,3,10e12 being higher than reported in USA and lower than reported in Korea. India being the seat of origin of Ayurveda, it was our belief that use of CAM would be higher in India. Also, since per capita income and consequently paying capacity of Indians is lower than that in the western countries, we believed that CAM being less expensive and easily available would be practiced by more Indian PD patients as compared to PD patients in USA and European countries. However this systematic study showed results contrary to our belief. Our own results in Indian PD patients showed that, more educated, those residing in urban setting, individuals who have better access to information, more knowledge, higher paying capacity and higher education level use CAM more often. Variables in disease profile, which showed association with CAM use, were younger age of symptom onset, longer disease duration, higher baseline UPDRS motor score, fairly good perceived subjective health and use of L-dopa. Socio-demographic factors associated with CAM use were higher education status (more than graduation) and urban living. These all variables showed overall predictor accuracy of use of CAM as 75.27% (or factors were correctly classified in 75.27%) excluded patients having higher baseline UPDRS motor score, fairly good perceived health and using L-dopa (Fig. 4) . In earlier studies, use of complementary therapy for PD correlated significantly with younger age of onset of symptoms. 2, 13 Longer disease duration was also associated with higher CAM use, similar observation was made in previous studies. 3, 12 Another study from Singapore comprising of 159 PD patients, observed rate of starting CAM was 1.2/100 person months. At 3 years after the diagnosis of PD, 48% of participants were using CAM, at 5 years 62% and by 10 years 75% had started using CAM. Median time of starting CAM in PD was 38 months (95% CI: 25e51).
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Relationship with duration of disease and CAM use has not been observed by many authors. 2,11 PD patients with higher mean UPDRS motor score, suggesting severe/advanced disease was more often associated with CAM use in our study. This observation is supported by previous study, which showed 2.5 times greater risk for CAM use among participants with higher baseline motor score (P ¼ 0.031; 95% CI: 1.1e5.8). 11 However, in that study the cut off UPDRS was 16, while among Indian PD patients it was much higher, that is 24. UPDRS-motor score of 24 or above was associated with 2.44 times higher risk of use of CAM, suggesting that Indian PD patients probably can endure more disability before they seek CAM. In our cohort, there was one patient with UPDRS of 37 who was not taking any treatment at all, further supporting our belief. We did not find CAM use having any relation with other parameter of disease severity such as H&Y stage as observed by other authors. 2, 3, 10 We did not find any gender preference for use of CAM, although other authors 12,14 observed females used CAM more often than males. Interestingly our study showed that PD patients who were prescribed L-dopa used CAM more often than those who were not prescribed L-dopa. Probable reason for this is that those in whom Ldopa was started had more advanced disease requiring higher dopa-agonist drugs dose/L-dopa to treat symptoms of PD. Though use of L-dopa was associated with higher risk of CAM use, its dose did not influence use of CAM. This observation was at variance with other studies. 3, 12 Mean LEDD did not differ between CAM users and non-users in our study. Generally, Indian patients receive lower mean LD dose and LEDD as compared to various other cohorts. 3, 12 This may be because Indian PD patients have lower body weight or they are cautious about side effects of drugs and are reluctant to increase drug dose. Better subjective perception of health status among CAM users was observed in our study. This is in difference from observation of other authors. One study from Sweden, although not included PD patients, reported that chronically ill patients used CAM more often. 15 In another study patients who perceived poor subjective health status, used CAM more often. 12 We believe our observation can possibly be explained as follows: people, who have positive attitude towards life, perceive their health as "good" even though they may be having more advanced/severe disease and try all modalities that may be available for improving their status further, including CAM. We can only contemplate on this aspect, since we did not study personality trait of our patients. Higher use of CAM among PD patients with higher education and urban living possibly supports the hypothesis that availability of information/knowledge through magazines, Internet/television and easy access to these are reasons for higher use in these patients. In our study, PD patients with higher education level i.e. graduation or more were more likely to use CAM, which is an observation similar to other studies. 2, 12, 13 In a Swedish population-based study on patients with cardiovascular disease, 30.5% reported CAM use in the preceding 2 weeks observed CAM use more frequently in persons with higher education, 16 supporting our observation. Similarly, patients living in urban set-up use CAM more often because they have access and competency to utilize all possible sources of therapy. According to a telephone survey in USA, 43% of general population had used CAM during the previous year. 17 A survey done on 1001 random sample in Sweden found 49% of population surveyed were CAM users, as compared to 34% from Norway and 45% in Denmark.
14 Socioeconomic status did not determine use of CAM among PD patients in our study, which is not in agreement with observation of other. 2, 13 Possibly, in India many different types of CAM are easily available at affordable cost. Paucity of Neurologists and low ratio of neurologist to general population results in non availability of neurologists to a large number of population, forcing most PD patients to seek other options, which may be easily available. Most common source of information was friends followed by others, which included promoters' advice as seen on television and Internet. This suggests availability of information to PD patients with higher education and living in urban setup. Majority of CAM users did not obtain any benefit from it (66%) while 10% additionally reported harms with CAM use (most common being worsening of symptoms when taken alone without allopathic medicines), possibly because of progression of symptoms due to progressive nature of disease. However we cannot rule out the benefits or harms of CAM on the basis of this cross sectional study. Large randomized trial (well designed and well defined homogenous intervention of CAM) is required to see the benefits or harms of CAM on PD patients. Most common reason for taking CAM was feel good factor (73%), a belief that CAM will improve their physical status followed by belief that CAM is harmless (9%). 'Feel good factor' is a widespread feeling of well-being and financial security.
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Many patients considered 'Feel good factor' as a feeling of general well being that makes people feel happy and positive about their lives, and that the intervention will do them good. Twenty-nine of 106 (28%) patients used CAM alone and 15 of these 29 (50%) took it before start of allopathic treatment, while 9 of 106 (9%) took CAM due to side effects from allopathic medicines. It is often believed that CAM including Ayurvedic medicines etc. does not have any side effects; therefore many patients try these without informing their physicians.
Seventy percent of CAM included some form of drugs (Fig. 1) ; like Ayurvedic (majority) and homeopathic medicine. Other forms of CAM drugs used are as mentioned in Fig. 2 , few could identify these Ayurvedic medicine as powder of seeds of Macuna pruriens commercially available in India, 'Ashwagandha', 'panchkarma', 'Brahmi', 'Jeeva mala', Kampavatras', 'Mochpak', 'Swarasta rist', 'Til oil', 'Nutralite'. Powder of dried seeds of Macuna pruriens is a natural sources of levodopa, Macuna Pruriens and 'Vicia faba' have been studied in small randomized trials but neither has been tested formally against conventional levodopa in randomized blinded trials to show its equivalence, superiority/inferiority or comparative study of side effects. 19, 20 25 It appears our study population had higher per capita income per month in comparison to average Indian. Our PD cohort used almost 20e40% of their monthly income on CAM. It is to be noted that for most Indian patients treatment cost is not reimbursed and must be borne by the individual. There are many gray areas in CAM; lack of randomized double blind trials published in peer reviewed journals, as well as heterogeneity of products and practices. Due to relatively high prevalence of CAM use in our study and in others, physicians should routinely enquire patients about CAM, as its use could increase risk of unwanted side effects, drug interactions, contamination of CAM with other agents, or trauma inflicted by inexperienced CAM practitioners. Once informed, physicians should respect patient's beliefs, perspectives, and cultural practices, and be open-minded about evaluating CAM treatment together with them. This raises ethical and professional problems as physician has a responsibility to ensure that patients' management is safe and in agreement with scientific tenets. 26 To assure effect of CAM, it is important to have objective means of rating patients' state before and after treatment. 27 Thus, there is a need for evidence-based effectiveness and safety information about CAM therapies, together with respect for patients' beliefs and choices.
Limitations
Concerning the functional outcome after use of CAM (補充與替 代醫學 bǔ ch ong yǔ tì d ai y ı xu e) is not observed using objective scales and also we did not follow up patients for a significant longer duration to assess any form of benefits or harms related to CAM. Also there is large diversity of CAM therapeutic interventions in this study, and not clearly defined. Also this cross sectional survey was not designed to specifically study the prevalence of use of Ayurveda but all the complementary and alternative medicines in Indian PD patients. This is the limitation of the study that various subtypes of Ayurveda treatment have not been studied. Duration of the CAM treatment has not been investigated. It needs a well-designed randomized study with well-defined homogenous intervention of CAM.
Conclusion
Forty-six percent of Indian PD patients attending a tertiary care teaching hospital in India use CAM (補充與替代醫學 bǔ ch ong yǔ tì d ai y ı xu e). Most commonly used CAM is Ayurveda therapy. Early age at symptom onset, longer duration of illness, urban residence, higher education status, fairly good perceived subjective health, higher disease severity (UPDRS-motor score), and levodopa use, are associated with higher use of CAM. However, levodopa dose and LEDD did not influence use of CAM. Many PD patients reported no benefits with CAM in this cross sectional study; however, it needs to be confirmed in large well-designed randomized trials. Median expense of CAM in Indian Rupees is 1000 per month (~USD 16 in year 2012) with range of INR 0e25000; which is approximately 0e25% of per capita income. Knowledge about use of CAM will help to understand any drug related side effects or drug inter-actions in the patients.
